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Abstract Of JP 2000072816 (A) 

PROBLEM TO BE SOLVED: To obtain a polymer having at least one specific group at the molecu lar 
end, having a high functional group introduction rate to the molecular terminals and a narrow mol.wt. 
distribution, and useful for curable resin compositions giving cured products having characteristics 
such as high weather resistance and high rubber elasticity or the like. SOLUTION: This polymer has at 
least one group of the formula:-OC(0)C(R)= CH2 (R is H or a 1-20C organic group) at its molecular 
terminal and preferably has a number-average mol.wt. of >=3,000 and a weight-average moLwt. (Mw)/ 
number-average mol.wt. (Mn) ratio of <1.8, preferably a (meth)acrylic polymer.; The polymer is 
preferably a vinylic polymer obtained by subjecting a vinyllc monomer to a living radical polymerization, 
preferably an atom transfer radical polymerization, in the presence of a transition metal complex 
(preferably a copper complex, or the like) as a catalyst The polymer preferably comprises a vinylic 
polymer obtained by the polymerization of the vinylic monomer in the presence of a chain transfer 
agent 
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H,) (OCH,) CH3C (H) (X) C (O) O 
(CHJnSi (CH3) (OCHa)z. (CU,) ,C 
(X) C (O) O (CHJ „S i (CH3) (OCHJ 
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H3) 3. H3CC (H) (X) C (O) O (CHz) „0 
(CH,) .S i (OCHJ 3. (H,C) ,C (X) C 
(O) O (CH,) „0 (CH,) „S i (OCH5) 3. C 
H3CH2C (H) (X) C (O) O (CHJ „0 (CH 
J „S i (OCH3) 3. XCH.C (O) O (CHJ „ 
0(CHj.Si (CH3) (OCH,),. H3CC 
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*0 (GHz) „0 (CH2) .-S i (CH3) (OCH3) 
2. CH3CH2C (H) (X) C (0) 0 (GHJ „0 
(CH,) .-S i (GH3) (OCH3) 

0, m. p-XCH,-C,H,- (GHz) ,S i (OC 
H3) 3. 0, m, P-CH3C (H) (X) -CsH.- 

(CH,) i (OCH3) 3, o. m, p -CH3GHZ 
C (H) (X) -C»H4- (CH,) ,S i (OC 
10 H3) 3. 0, m. P-XGH.-C5H4- (GHz) 3S 

i (OGH3) 3, o, m. P-CH3C (H) (X) - 
G,H,- (CHJ 3S i (OCH3) 3. o, m, p-C 
H3CH2C (H) (X) -C.H4- (CH2)3Si (0 
CH3) 3. o. m. p-XCH.-CaH.- (CHJ , 
-O- (CHJ 3S i (OGH3) 3. 0. m. p-CH 
3C (H) (X) -G.H,- (CHJ ,-0- (CH,) 
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GH3) o. m. P-GH3G (H) (X) -G0H4 
-O- (GHz) z-O- (GHz) 3S i (OGH3) 
o, m, p-CH3CHzC(H) (X)-C,H4-0- 

(CHJ ,-0- (GHz) 3S i (OCH3) 3. 

(±tECD#scc*5tf^r. xumm. ^m. itcUBO 

30 m) mmihti6. 
[0049] ±ies5«tts^ 
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(Sl'-t*^ R\ R** R'% R'^ R^^v R^^k R*^^ 
b. m. X. Y^3:±iBK:|iID) 
C(D^')tj:it^m^MWm(>cmn^t'^tj:^\t. (GH3 
O) 3S i GHzCHzG (H) (X) CsHs. (CH 
3O) , (CH3) S i GH,CH,C (H) (X) G 40 
.Hs. (GH3O) 3S i (GHz) 2C (H) (X) -C 
OzR. (CH3O) z (CH3) S i (CHz) zC (H) 
(X) -GO,R. (CH, 0)381 (CHJ^G 
(H) (X) -COzR. (CH3O) z (CH3) S i 
(GHz)3C(H) (X) -CO^R. (CH^O.S 
i(GHz)4G(H) (X) -COzR. (GH3O) z 
(CH3) S i (GHz) 4G (H) (X) -COzR. 
(GH3O) 3S i (GHz) .C (H) (X) -CO 
,R. (CH3O) z (CH3) S i (GHz) ,G (H) 
(X) -GO:R. (CHaO sS i (GHz) bG 50 



(H) (X) -CeHs. (CH3O) z (CH3) S i 
(CHz)3G(H) (X) -C,H,, (CH30)3Si 
(CH,)4G(H) (X) -GeH,. (GH30)z(C 
Ha) S i (GHz) 4G (H) (X) -GsHs. 

HO- (GHz) n-OG (O) G (H) (R) (X) 

(jiiacD^je^ctei/^T. xum.m. ^MtB^ 
m. R^t7mm.^tfMmmm i -2 ocDTJi^jim. 
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CO2R CO2R 



CH3 <j»^3 
X— c— (CH2)„-(j: — ^; 
CO2R CO2R 



H H 

I I 
X— C (CHa)„-C— 

COR COR 



CHg CH3 

X— C (CH2)„-C ^X 

COR COR 



n»o--2 oomgi. wtsm. sk*. ^it\tB^m 



X— CHa-c-CHa-x 
II 
O 



X— CH— C- 
CH3 o 



-CH— X 
I 

CHa 



CHa 

X— c — ^c- 

I Jl 

CH3 o 



;— c— X 



CH3 



X— CH-(CHdn-CH-X 
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GHb CH3 
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T 
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X— CH— C- 

I II 
CH3 o 



-c- 

II 

o 



■CHg-X 



■CH— X 



X— 



CHa 

CH— C- 



o o 

I! II 

X — CHg-C-O-Cyi*— O— C—CHg— X 



X — 



CHa O 
r II 

CH— C— O-C6H4— O- 
CH3 o 

I II 



O CH3 

II T 

■C— GH- 



ojmfi- X— C C— O-^CsH^— O— 

CHs 

cm^ X — S02-CeH4-SO2— X 
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CH — ^X 
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y7:Il^Jl'7^X7>/ >m (RUCI2 (PPh3)3) 

il'^X:? >it^* (F eC 1, (PPha) ,) . 2ffi(D 

r-':;^;l>(Dh:'X h y :»:::- ;b^X:7 ^ (N i C 1 

2 (PPha) 2) . 2 fficor. t';:^ h y :/ 

7 ^ >ltf* (Ni Br, (PBus) 2) M 

50 ■y'7ym<Ds.-7^)V^mk. S{l:^5^u>. ^^oo*:;!' 
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j>i^y-)\^. y'uj^y-}i^ ^vzfu 

^^^-Jl. n-:/^;l'7Jl'3Wk t e r t -':/^)l7 

C>^Ci:^5-e^^, ^/c. m^53:^a'^2 0 OTOIbH 10 

[0 05 7] *^?3(D*-^fto*wc-«$s; 1 

-CR^R^X (2) 20 

mmK.m^him. yaz. xt*. 3»?* 

^^•r. ) 

M^-OC (O) C (R) =CHz (3) 

^>^«-ro ) 

XC (O) C (R) -GHz (4) 30 

^ 5 r :^ $ ti { t-&» i cDSiS k: J: ^ 

HO-R' -OC (0) C (R) -GHz (5) 
mto R' ^3:^^^2-'2 0(D2fficDW^S^**r„ ) 

(D-KS;2r^$tia*ffiif3g^^-ra:tb:7 ^ ymm 

-CR'R'X (2) 

mm^^^^^bfcM. X&3:. a^m 

^mto ) 

M^-OC (O) C (R) =GH, (3) 
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CH,. -CH.CH,. - (CHJnCHs (n^3:2-'l 

Qomm^mt) . -CsHs. -chzOh. -cn. 

mi^mvfhti. 0tb<U-B. -CH^r-^^o 

hv^A^ty. t}^)^h.Aty. :feJ:c>^4i^r>^r. 

O^A-(t>VS>^o HSS:3©^^->TX:t>(Dfflffl 

--5^a. MK:»^ U < ^3: 1 . 0--1. 2^»rife€>o 

75 y^5^;b7-l2 F7 5 F. '^+-9*>^^;L'*x* y 
'>^hy7^F. 7-fehxFy;i., ^j^^^l^en^o JS 

So 

XC (O) C (R) =CH, (4) 

R<OM:mitbX{t. -H. -CH^. - 

GHzCH.. - (CH,) „GH, (n^i2-l 9 

. -c,Hs. -cHjOH. -cN, mt^mf 
[0 0 5 9] ^mtiC7m&^^t^^:^}mm^mt. 
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[0 0 6 0 ] (a) y t'>^^t^;^;l/M^5cJ:f3 t'^JV 

HzC = C (R^^) -R^*-R^'-OH (10) 

(^*. R^ni^^l'-2 0O^^»'C7K^^/c«^ 10 

fc<fcl^ R^n*-C (O) 0- {x::^T}im) . I^fclt 

xf';!/*©*)©^^ (^^) T^yu-h^fb'^. R"' 

[006 1 ] (b) •;b'>^^^i;^:^7;l/M^ic:j;9b'^;l' 

H2C = C (R^^) -R"'-OH (11) 30 
02tt(DW*iS4^-ro ) 

( c ) ^m^A - 1 3 2 7 0 6^<&*R&£'tC|g^$nS 

jl5^2ra$n^J^m-^^^y>te^^^^>i^cC<ifel^il 4o 

(d) wi'mi'y'Jti)vm^^iim^^hfih~m.2x 
^jv^sS^mc. -MS;i 2ic^ife>n-g>j:oa7jcMX 

M*C- (R") (R^") -R"-OH (12) 
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R^•tt<b^>tC:^;^7^*::.:^->C-^S£^tT-&m^■K9l 

mSii^i ocD7;i'^;i'*fcL<«7*^;i^S^*'ro 

R^^fcJ:O^R"©«?-KgiStbrtt. -CO.R (X 

y^7^;i/S) . -c (o) R i^vm) . -CON 

(R,) (7^ FS) . -COSR (^:?t-x;^r;l' 
S) . -CN (xb V;l.S) . -NOz (xhnS) ^ 
3i^s^tf 6ti^„ g^«RJJj^|!c 1-20 (Or)\^^)\^ 

Urt^. -CO,R. -C (O) Rfcct^'-CNjO^fttC 
HtblK ) 

(e) M^^»^S>:^-'l'S^K;J:0ffe>tia-«S:S:2-C 

[0 0 6 3] (f ) 0tb<U 

-^M:S^2^«§nS/^^3y>?::l^»&< ifclHWf-St' 
HO-R^*-0-M^ (13) 

-So ) 

HO-R"-C (0) 0-M* (14) 

(S*. R^^teJ:O^M^&i±i[ib/c^>Oi|5l«t?S> 

) 

:2|s:^igt:i^ (a) - (b) O^'yt^ymm^rnKt^l^ 

*'S,'^s:Cpe) (b) (oi^m^st^^Wiu^ 

[0 0 6 4] ^/c (c) - (f) ^^>J:^3&^lg-7^^y 
HO-R' -OC (O) C (R) =CH, (5) 

*-r. R' \tmmm--2o<D2m(Dmmmi»tr, ) 

R<D*^*W<J:OT«. -H. -CH3. - 

CH,CH3. - (CHj) „CH, (n&i2'-l 9CDM^ 
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V -C.Hs. -CH.OH. -CN. ^jO^W 
0tb<itt-H. -CH^t^^-Sc AftffJ^cCft^ 

[0 06 5] ^m^c?mM^^t^\:::^}imm^mt. 

[0 06 6] S^-Yy5>T*-^f^L^». i^(C|S^5tl 

s^^yi^T^^'-b. •^y^p^i^^yt^r^'^-F^cO'T 
y^'T*--h^t^;^4W'5ci7t^^r*^o cne 

[ 0 0 6 7 ] ct ^3 -r C ti/cWf^tt^*>^:^-rfcfi6tC&S:. ^ 20 
-Um^V'^r^-Yit^ (b) iOT^a:. ^ 

^if^^u>-:^'Yyj^r*-h. *»{ti^:7:»:^-^w5' 
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b:::.;i/bpy x^u>is^yv-, r^yp-F 
VJi. N-fc*^;i/b'n V FX T^y^vT^ F^'^e-'v 

(y ^) y^i/ffin-:/^;!/. (y^)7^y 

;i/^2-x5^;U'N:^=i/;i'. r^U;i'^>fy:t^ 

[0 0 6 9] 
[^t7] 
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H2C=CH-C-(-OCIV^H2-)j^OCH2— C — C4H9 
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H^=CH-C-(-QCH^H2-)|j-0— 
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■N P 
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H2C=C — C — N 
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■OCH2CH2O 
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H2C=CH-C— O 



QH3O 

H2C=C — C — OCHgCHg — NCO 



H«C=CH-0— 0CH2-(CH^CH— CH-{CH2)^CH3 
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II 

CH-C- 



■NHCH2 




O-CHa-CH— PH2 



CH3 
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HbC=c— C— OCH2CH20 — C — ^jj^ \> 
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0 o o 

II li II 

H2C=CH-C— OCH2CH2O — C— CH=CH-C— OH 



CH3O 
I II 

H2C=C— C— OCH2 



o 

II 



Br, 



o-^ochyaHaj-o 




CH3P 



Br, 



Hfi=G — C— O 
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30 yu-h. hy*^^n'f*>i^^^o--»vs^r^?y 

h2- (2-T^yn>r;i/^^>-- 1. i-s^y^^;^) 
-5 -x^;i/-5"-ri^y 1. 3 

lyi>7^')iy-V. 4. 4-s;^-^;l';^?yhi^:7*^;l'-y* 
;l/7T-f FS^-^^^7y i/^ jj^yy-h^x^u^^^y 

yu-h. i^h yy^c^-;^:7•tl/^•>f'h7T^y^'- 
Mim. coo Ha^ttx t^^ur^'}iy-v mm. 

ji<y:f-;u (jj<yr h^y5^u>^yrj-;i/, x5^ix> 

^5/ y :3 - ;b i T f jj< y X X r ;b>^ :t - . £ - 

:^!7::/P^^ h>S£tt3}^yxy^f';l/5;?:^'-;K 3l<y:7'Pi::' 
U>:J7'y ji<yx^u>:J?^yn-;l/, d<y;^-5l^^ 

s^^^y:/^s^x>. 7j<^sss5i<y^vr/'^ix> 
^) <b««^y^>'T^-h (by i^>i^^vv'7*- 
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[0 07 5] cti(^<o^y'7-R:>:i^vd[^-u. 

RU/X^tt V :iv-^(Z)ifi:¥i^*^Sti> 2 0 0 DOT 

T^^C(hj05^^L<. 1 0 0 OOTr^-^Ci:^^. ffl 
®l42&^mjff r*)-5<bli 5a*;&>6 S e^Cjff as Ll^ 

[0 07 7] *^?gcDrStt J^^iU^^^-^ftltffla^t^ 20 

[0078] :^mM(^cm\.^hti^^m^mm\t Lx\t 

tl^'9'>f"->. 3, 9->>^l3P=^^1^> h->. 3- 

[ 0 0 7 9 ] s/c. zm^i-ytm^mmit bx. iSfSM* 
m,^nm^ti^smtbx[t. eso-^isoonm© 
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14 0 2-^. #lfW5 - 1 9 4 6 1 9^41rfB^(c|g/i^S 

tix\.>^m^^ytmmm^t>m-^u-hm^t 
mom.'^iiioomcmbx. o. 001-10 

[008 1 ] *SSDJ©?S14x*;l/:f- 

m^w^g. ^^-f*-F. 
[0082] :^mMoimj:^:^)i^^-imitm.mi(D 

[0 0 8 3 ] 

i#ii:rgiB^t"S3&s. commit, nsmmm^wi^^ 
[0084] T^^mmm^^i^itmm^ rspj ^^u^ 

[0085] rtimmm^. ^^w-i^^^mi 

«L/fcfecr) (shod ex GPC K-8 04 ;HSfP 

«x (tt) sj) . QPcmmtbxi^uut^jiA^mi.^ 

[0 0 8 6] TffiMS^J*. r^*^^^ ^) 7^ V 

(y^) r^y o-rjuKifi[j r*?). nmr^j^w 

*5 J: G P C J: 0 6 ntcmW-i^^M f3 

7^X3Cc, y i?^'-;!/ (8 0 OmL) >&tt3A;?^^. ox 
tc?^*Pb/Co ^e:^. t-:/F+->:^y»i;A (1 30 

ur. ^ ^ y ( 1 0 0 g ) o^di^-jm^^^^ 

s^c^-r^ ^ 5^ ^))vmt) y "i? A (OT. {b-^^j ( 1 ) i 

CH,=C (CHa) GO,K 

{mm2) (T^y;v^;^y^A<D^is) 
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^'-^xncc, (5 0 OmL) ?:ttii^. O'C 

licm\ibfc. ^C^. t-:/F+^':^7y«^A (7 8g) 

^jktTi' 'J )i^miJ V (JMT. it^ (2) il^^) 
CHz = CHCO,K 

SI 0 9 0 0. ^S^flJ 1. 1 2CD^S^^y 

(rtJ7y;i.Mn-:/^;u) (JKT. C 13 ic^ 

5) 4Sfco cn 2 0. og^N, N-yj^5^ 

;L'T-fehT5 K^c?§g?L. it^m(l) 1. 4 6g^Jn 
(5 OmL) V^mV. :^?ggl5^?iiib/Co ziJt^MCf: 20 

Eg*"r6cii;c^o. ^ y n ;i/S*$i4< y (r 

^^y;L'Kr?'5^;W («T. C2) <bi>0) 

[0 087] nmmom^w c 2 j ©^is^s^ y 

(*»J4) fi^j* C2) 2. Ogic. -<>y:7:cy> 
(25. 2mg. 0. LSSmmol). S^x^y-^L* 
y^;l'T?>(0. 0 7 9mL. 0. 69 1mm 0 30 
1) , isJ:Z^zyy:^::^)lB-V:^^Ai^\2V ¥ (3 5. 
Omg. 0. 1 1 1mm 0 1) iUGX. J:<S^U/Co 

[0 0 8 8 ] c CD J: ^ L/ r ff 6 titcmmo-m^ 

'7;^^tc^*U. iSlf*ig^>:7* (SHL- 1 OOU 

VQ-2 ; W^v^Tvi:^ (W) U) 5 0 cm 

(SIW5) fi^f* C2D 3. OgCc, -<>V:7xy> 

(0. 2 0 7mmoK 5 OSS^i^Kx^^^t'^iS) . 
t^xa?y-;M^;l'T5> (0. 119mL. 1. 0 3 40 

6mmo 1) *Jn^. ^<U'^LfCo 

[ 0 0 8 9 ] CO J: 5 ffCbxi^^htitcm^m^mmm 

LH^. »m»^mj£mi:bfc^k. ^Kym'y^y' (S 
HL-1 OOUVQ-2 ; m^'^-ff'^:^^ (») *S) ^ 
fflC^ 5 0 cm6[)MI*[Sli'ei O^m. 3t4jiWf St 

[0090] ±Mmim^h3m:^^>^^mmi^ 
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o/Co K»r«K0. 3 4MPa*sJ:C>'fflEerf*C)^5 6%-C 
ft-^yt (tlS^ff : 2 3"C. ?|5S0aa2OOmm/ 

(tt®«?Jl) *^ (2) 4:^^X«±iC^«U, «E 
7j<ig^>7'^ffll\ 5 0cmOM«S&ltt?2 0»F^. 3fe 

(l:bgJ«?lJ2) tn 2. Ogtc. A:>^/:7:cy> 

(25. 2mg. 0. 138mmol). 'Jx^y-Jl 
j(^j]/T^y (0. 079 mL. 0. 691 mm o 

1 ) . ^^Z^zyy :r,::.)l'B-\':^^A^\2V F (3 5. 

Omg. 0. 1 1 Immo 1) *JDA, J:<il^L//Co 
[0 0 9 1 ] C<DJ;:^t,CLX%^tifcmm<D-^^:^ 

^:^^(fCm^b. ]fE7KiS^>:7" (SHL- 1 OOU 
VQ-2 iW^y^f-yi^ (m SJ) 5 0 cm 

cDMWSElifr2 0^Fa7t:^M*fU/c7&^. MtL^^jr^^^^o 

/Co 

i5:¥±^^S 1 0 8 0 0. ^j-m^ti 1 . 15©* 
Jg^«Sji<y (T^y;Ugtn-:/^;b) 4f#/Co 
[009 2] C©m-^f*3 0 0 g%N, N-S^^^^^JVT 

-feHTS K (3 00mL) {t^^ (2) 

8. 3g^jp;i. mm^mmrF. i owsmrsmmis. 
ni. T^vvi-^^m^m^^v (T^y;i^^n-:/^ 
)i) (OT. fi^i* C3 3 ii^^i) (D&^m^mc. c 

«Jg(DhJl/x>42SEa*Lr. S^i*C3D 
[0 0 9 3 ] C 3 ] ©¥*^^ST^ y a 

-rji/^&3:2. ori-o/to 

(^»j7-i 0) C3] fcj:a^i^xH^i/r^2 

(SHL-lOOUVQ-2: *2^>ff"';'^ (#^) 

n/c. /c/iiL. lSJl7]cSB^>:/i-y'>7';KDIEi^*2 0 

c m i U /Cc 

[0094] »6n/cBifbfa«:o(,ir, ^;i^^^©i'j^ 
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